Contractile apparatus of the normal and abortive cytokinetic cells during mouse male meiosis.
Mouse male meiotic cytokinesis was studied using immunofluorescent probes against various elements of cytokinetic apparatus and electron microscopy. In normal mice, some spermatocytes fail to undergo cytokinesis after meiotic I or II nuclear divisions, forming syncytial secondary spermatocytes and spermatids. Abnormal cytokinetic cells develop sparse and dispersed midzone spindles during the early stage. However, during late stages, single and compact midzone spindles are formed as in normal cells, but localize asymmetrically and attach to the cortex. Myosin and f-actin were observed in the midzone spindle and midbody regions of normally cleaving cells as well as in those cells that failed to develop a cytokinetic furrow, implying that cytokinetic failure is unlikely to be due to defect in myosin or actin assembly. Depolymerization of microtubules by nocodazole resulted in the loss of the midbody-associated f-actin and myosin. These observations suggest that actin-myosin localization in the midbody could be a microtubule-dependent process that may not play a direct role in cytokinetic furrowing. Anti-centrin antibody labels the putative centrioles while anti-(gamma)-tubulin antibody labels the minus-ends of the midzone spindles of late-stage normal and abnormal cytokinetic cells, suggesting that the centrosome and midzone spindle nucleation in abnormal cytokinetic cells is not different from those of normally cleaving cells. Possible use of mouse male meiotic cells as a model system to study cytokinesis has been discussed.